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Cutter, packaging apparatus and method of cutting a film

blade comprises a plurality of first teeth and a plurality of
second teeth. The first teeth are longer than the second
teeth such that in use the first teeth contact a surface to
be cut before the second teeth.
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Description
Technical Field

[0001] The presentinvention relates to a cutter, a packaging apparatus comprising a cutter and a method of cutting
a film. Optionally, the packaging apparatus comprises a tray lidding machine. The cutter is used to cut a film before or
after the film is sealed to a tray.

Background Art

[0002] A packaging apparatus may be used to package a food product. The food product may be packaged in a tray
with a lidding film forming a lid. A machine such as a tray lidding machine may be used to seal the lidding film onto the
flange of the tray to form the film lid. A blade is used to cut a portion of a supply of lidding film to size, thereby to form
the film lid.

[0003] The blade can be used to cut the lidding film either before or after the film is sealed onto the tray. During the
cutting process, it is desirable that the blade cuts completely through the film at the first attempt. The blade may be
serrated, with a series of triangular teeth having pointed tips. The blade can cut a portion of the film that fits the tray.
[0004] Anaim of the presentinvention is to provide a serrated blade, and a packaging apparatus comprising a serrated
blade. Another aim is to provide a method of cutting a film.

Summary of invention

[0005] According to the invention, there is provided a cutter for a packaging apparatus, the cutter forming a shape
and comprising at least one blade, each blade comprising a plurality of first teeth and a plurality of second teeth, wherein
the first teeth are longer than the second teeth such that in use the first teeth contact a surface to be cut before the
second teeth.

[0006] Accordingly, the present invention provides a cutter that can cut through a surface to be cut in an efficient way.
In particular, the cutter reduces stretching of the surface to be cut during a cutting operation. The less the surface
stretches, the more complete the cut. In the context of tray lidding, the movement of the cutter is limited by the presence
of the tray. The component that holds the cutter cannot move beyond the tray itself. The cutter of the present invention
is required to move a lesser distance through the surface so as to complete the cut. As a result, the cut has a more
desirable aesthetic appearance due to a reduced stretching of the material.

[0007] Optionally, the first teeth are interspersed with second teeth of the plurality of second teeth.

[0008] Accordingly, it is possible to avoid applying uniform pressure along the cutting perimeter of the surface to be
cut. This reduces elongation of the surface to be cut which would otherwise hinder the cutting process.

[0009] Optionally, the cutter forms a substantially closed shape.

[0010] Accordingly, the cutter forms a die cut such that a lid can be cut to the desired shape from a portion of film in
a single cut.

[0011] Optionally, the first teeth are longer than the second teeth by a distance within the range of from about 0.5mm
to about 1.0mm.

[0012] Optionally, the first teeth are longer than the second teeth by a factor within the range of from about 1.00 to
about 1.50.

[0013] Accordingly, the difference inteethlengthis sufficiently greatthat the pressure applied along the cutting perimeter
is sufficiently non-uniform so as to prevent undesirable stretching of the surface to be cut during the cutting operation.
Furthermore, the difference in length between the teeth is sufficiently small that the blade is required to move a relatively
small distance relative to the surface to be cut in order to perform the cutting operation. This improves the cleanness of
the cut, thereby improving its aesthetic appearance.

[0014] Optionally, the first teeth are arranged along the blade at an average interval within the range of from about
5mm to about 10mm.

[0015] Accordingly, the distance between the first teeth is sufficiently great so as to reduce the pressure applied on
the surface to be cut. This reduces the stretching of the surface during the cutting operation. The distance between the
first teeth is sufficiently small such that the first teeth can penetrate the surface to be cut so as to perform the cutting
operation effectively.

[0016] Optionally, the at least one blade comprises a substantially equal number of first teeth and second teeth; or
the at least one blade comprises about three times the number of second teeth as first teeth.

[0017] Accordingly, the ratio of first teeth to second teeth can be chosen so as to minimize stretching of a film to be
cut during a cutting operation.

[0018] Optionally, the plurality of second teeth comprises at least two sets of teeth that have different lengths such
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that in use the two sets of teeth contact a surface to be cut at different times.

[0019] Accordingly, the cutter comprises teeth of three different lengths such that during a cutting operation the first
teeth contact the surface to be cut first. The first teeth start penetrating the surface. Then, on a second step, the longer
of the two sets of second teeth continue the cutting of the surface. Then, on a third step, the shorter of the two sets of
second teeth complete the cutting of the surface in an efficient way.

[0020] Optionally, each of the first teeth and/or each of the second teeth forms a sharp point at its tip having an angle,
in the plane of the blade, within the range of from about 50 degrees to about 60 degrees.

[0021] Accordingly, the teeth can penetrate the surface to be cut while reducing the undesirable stretching of the
surface during the cutting operation. Furthermore, the first teeth can, during the penetration of the surface, create a slit
that s sufficiently long as to aid the completion of the cutting operation during the second and optionally third cutting steps.
[0022] Optionally, the thickness of each blade tapers towards the tips of the first teeth and/or towards the tips of the
second teeth.

[0023] Accordingly, the sharpness of the blade can be improved. The blade may have sharp singular points at which
it comes into contact with a surface to be cut. This helps penetration of the surface by the blade.

[0024] Accordingto theinvention, thereis provided a packaging apparatus comprising the serrated blade of the present
invention.

[0025] Accordingly, the cutter can be used to perform clean cuts in packaging processes.

[0026] Optionally, the packaging apparatus comprises an actuator configured to move the blade in a cutting operation,
wherein the packaging apparatus is configured such that the actuator moves the cutter by a maximum distance within
the range of from about 5mm to about 15mm.

[0027] Accordingly, the cutter may be moved by a sufficient distance so as to perform a complete cut of the surface
to be cut. Furthermore, the movement of the cutter relative to the surface to be cut is limited such that the aesthetic
appearance of the completed cut is improved.

[0028] Optionally, the packaging apparatus comprises a sealer configured to seal a film to a tray, wherein optionally
the packaging apparatus is configured such that in a packaging operation, the film is sealed to the tray before the film
is cut by the cutter.

[0029] Alternatively the packaging apparatus is configured such that in a packaging operation, the film is sealed to
the tray after the film is cut by the cutter

[0030] Accordingly, the cutter can be used in the context of a packaging apparatus that applies film lids to trays.
[0031] Optionally, the sealer is configured to heat to a temperature within the range of from about 100 degrees Celsius
to about 150 degrees Celsius so as to seal the film to the tray.

[0032] Accordingly, the cutter can be used to efficiently cut a film that has undergone heating. This is significant
because when a film is heated, it can become even more stretchable than normal. As such, a heated film is more
susceptible to undergo undesirable elongation and/or stretching during a cutting operation. Hence, a heated film can be
more difficult to cut than a non-heated film. The cutter of the present invention can cut thin and stretchable films even
after they have undergone heating.

[0033] Optionally, the packaging apparatus comprises a film dispenser configured to dispense film that has a thickness
of less than about 30 micrometers and/or a Young’s modulus of less than about 100,000 MPa, wherein the packaging
apparatus is configured such that the serrated cutter cuts the film.

[0034] Accordingly, the blade of the present invention can be used to efficiently cut through a film that is particularly
elastic.

[0035] According to the invention, there is provided a method of cutting a film comprising the steps of:

providing a cutter forming a shape and comprising at least one blade, each blade comprising a plurality of first teeth
and a plurality of second teeth,

wherein the first teeth are longer than the second teeth; and

cutting the film with the cutter such that the first teeth contact the film before the second teeth.

[0036] Optionally, the second teeth start penetrating the film before the film is completely cut.
Brief description of drawings

[0037] Figure 1 depicts a serrated blade according to an embodiment of the present invention;

[0038] Figure 2 depicts a plan view of a serrated blade according to an embodiment of the present invention;

[0039] Figure 3 depicts a serrated blade according to an embodiment of the invention;

[0040] Figure 4 depicts a cross-sectional view of a portion of a serrated blade according to an embodiment of the
present invention;

[0041] Figure 5 depicts a serrated blade according to an embodiment of the present invention;
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[0042] Figure 6 depicts a packaging apparatus according to an embodiment of the present invention;

[0043] Figure 7 depicts a part of a packaging apparatus according to an embodiment of the present invention;
[0044] Figure 8 depicts a part of a packaging apparatus according to an embodiment of the present invention;
[0045] Figure 9 depicts a serrated blade according to an embodiment of the present invention;

[0046] Figure 10 depicts a plan view of a serrated blade according to an embodiment of the present invention;
[0047] Figure 11 depicts a plan view of a serrated blade according to an embodiment of the present invention; and
[0048] Figure 12 depicts a plan view of a serrated blade according to an embodiment of the present invention.

Description of embodiments

[0049] Figure 1 depicts a blade 10 of a cutter 20 according to an embodiment of the present invention. The cutter 20
may be for a packaging apparatus 1. The cutter 20 may form a shape. The cutter 20 comprises at least one blade 10.
Each blade 10 may comprise a plurality of first teeth 11 and a plurality of second teeth 12. The first teeth 11 may be
longer than the second teeth 12 such that in use the first teeth 11 contacta surface 15 to be cut before the second teeth 12.
[0050] The shape formed by the cutter 20 is not particularly limited. A shape is two dimensional. Hence a single straight
line is not a shape, but an L-shape is a shape, for example.

[0051] As depicted in Figure 2, in an embodiment the cutter 20 forms a closed shape. In a closed shape, there are no
gaps in the cutter 20 when viewed in plan. As depicted in Figure 2, the cutter 20 may comprise a single blade 10. The
single blade 10 may form a closed shape.

[0052] However, the shape formed by the cutter 20 is not necessarily absolutely closed. The shape may comprise
one or more gaps 25. For example, Figure 10 depicts a plan view of a cutter 20 according to an embodiment of the
invention. The cutter 20 comprises a blade 10 that forms a substantially closed shape. The shape is substantially closed
because there is only a single relatively small gap 25.

[0053] Figures 11 and 12 each depict a plan view of a cutter 20 according to the present invention. The cutter 20
depicted in Figure 11 comprises two blades 10. Each blade 10 forms an L-shape, which is a shape that is not closed.
The cutter 20 comprises two gaps 25 between the blades 10. The cutter 20 forms a rectangular shape, which is sub-
stantially closed because the gaps are small. In an embodiment the blades 10 may contact each other such that there
is no gap 25.

[0054] The cutter 20 depicted in Figure 12 comprises four blades 10. Each blade 10 forms a straight line, which is not
a shape. The cutter 20 forms a rectangular shape, which is substantially closed because the gaps are small. In an
embodiment the blades 10 may contact each other such that there is no gap 25.

[0055] In the following description, an embodiment in which the cutter 20 comprises a single blade 10 is described.
However, it will be understood that the cutter 20 may comprise more than one blade 10, as set out above.

[0056] In a cutting operation, the blade 10 is broughtinto contact with a surface 15 to be cut. As the blade 10 approaches
the surface 15, the first teeth 11 come into contact with the surface 15 before the second teeth 12. When the first teeth
11 come into contact with the surface 15, the first teeth 11 apply pressure to the points of contact between the first teeth
11 and the surface 15. When the second teeth 12 come into contact with the surface 15, the second teeth apply pressure
to the surface at the points of contact between the second teeth 12 and the surface 15. However, the pressure applied
by the first teeth 11 is greater than the pressure applied by the second teeth 12 because the first teeth 11 are longer
than the second teeth 12.

[0057] As aresult, the pressure along the cutting perimeter is non-uniform. The elongating stress to the surface 15 is
reduced compared to a case in which uniform pressure is applied along the cutting perimeter, as with a standard serrated
blade or a non-serrated blade. For example, uniform pressure can be applied along the cutting perimeter if a serrated
blade is used in which all of the teeth have substantially the same length.

[0058] When the pressure applied by the first teeth 11 on the surface is sufficiently great, the first teeth 11 start
penetrating the surface 15. Subsequently, the second teeth 12 penetrate the surface 15. The cut along the cutting
perimeter of the surface is completed as the blade 10 continues to move through the surface 15. Accordingly, the present
invention provides a serrated blade 10 that can cut through a surface 15 to be cut in an efficient way.

[0059] In particular, the present invention provides a blade 10 that addresses the problem of the surface 15 stretching
during the cutting operation. If the surface 15 stretches, then the surface 15 may not be completely cut, or the blade 10
may be required to move a greater distance beyond the starting line of the surface 15 (i.e. through the surface 15) so
as to complete the cut.

[0060] This problem can be particularly acute for die cutting operations. A die cutting operation is a cutting operation
in which a blade that forms a closed shape cuts a surface 15 to be cut. A die cutting operation is contrasted with a straight
cutting operation. In a straight cutting operation, a straight line is cut in a surface to be cut by a blade. In a straight cutting
operation, stretching of the surface during the cutting operation can be effectively reduced by applying tension to the
surface during the cutting operation. For example, if the surface to be cut is a type of plastic film, then the plastic film
can be stretched out before the blade comes into contact with the plastic film. In this way, the plastic film stretches by
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a reduced amount during the straight cutting operation.

[0061] However, in a die cutting operation, it is significantly more difficult to reduce the stretching of the plastic film by
applying tension to the plastic film before the cutting takes place. Hence, the factors involved in making clean cuts in
straight cutting operations are different from the factors involved in making clean cuts in die cutting operations.

[0062] In an embodiment the first teeth 11 are interspersed with second teeth 12 of the plurality of second teeth 12.
Accordingly, it is possible to avoid applying uniform pressure along the cutting perimeter of the surface 15 to be cut.
This reduces elongation of the surface 15 to be cut which would otherwise hinder the cutting process.

[0063] The serrated blade 10 may comprise at least as many second teeth 12 as first teeth 11. In this case, at least
one second tooth 12 may be disposed between each pair of adjacent first teeth 11. In an embodiment, the serrated
blade 10 may comprise at least as many first teeth 11 as second teeth 12. In this case, there may be at least one first
tooth 11 disposed between each pair of adjacent second teeth 12. In an embodiment, the blade 10 comprises a sub-
stantially equal number of first teeth 11 as second teeth 12. In this case, the first teeth 11 and second teeth 12 may be
arranged alternately along the blade 10.

[0064] In an embodiment the first teeth 11 are longer than the second teeth 12 by a distance within the range of from
about 0.5 mm to about 1.0 mm. Accordingly, the difference in teeth length is sufficiently great that the pressure applied
along the cutting perimeter is sufficiently non-uniform so as to reduce undesirable stretching of the surface 15 to be cut
during the cutting operation.

[0065] Furthermore, the difference in length between the teeth is sufficiently small that the blade 10 is required to
move a relatively small distance relative to the surface 15 to be cutin order to perform the cutting operation. This improves
the cleanness of the cut, thereby improving its aesthetic appearance. If the difference in teeth length were large, then
the blade would have to move a large distance in order for the second teeth to come into contact with the partially-stretched
film to perform the cutting.

[0066] In an embodiment the first teeth 11 have a length of at least 3 mm. In an embodiment the first teeth 11 have a
length of at most 4 mm. In an embodiment the first teeth 11 have a length of about 4 mm. In an embodiment all of the
first teeth 11 have substantially the same length as each other such that in use all of the first teeth 11 contact a surface
15 to be cut at substantially the same time. However, there may be slight variations between the lengths of the first teeth
11 within manufacturing tolerances.

[0067] In an embodiment a plurality of the plurality of second teeth 12 have a length of at least 2 mm, optionally at
least 2.5 mm and optionally at least 3 mm. In an embodiment a plurality of the plurality of second teeth 12 have a length
of at most 3.5 mm and optionally at most 3 mm. In an embodiment a plurality of the plurality of second teeth 12 have a
length of about 3 mm.

[0068] In an embodiment all of the second teeth 12 have substantially the same length as each other such that in use
all of the second teeth 12 contact a surface 15 to be cut at substantially the same time. However, there may be slight
variations between the lengths of the second teeth 12 within manufacturing tolerances. Furthermore, as explained below,
the second teeth 12 may comprise a plurality of sets of teeth having different lengths.

[0069] In an embodiment the first teeth 11 are longer than the second teeth 12 by a distance of at least 0.5 mm and
optionally at least 0.7 mm. The larger the difference in length between the first teeth 11 and the second teeth 12, the
less uniform the pressure that is applied along the cutting perimeter. This helps to cut through thin and stretchable
materials particularly.

[0070] In an embodiment the first teeth 11 are longer than the second teeth 12 by a distance of at most 1 mm. The
greater the difference in length between the first teeth 11 and the second teeth 12 the further the blade 10 has to be
move relative to the surface 15 to be cut in order to perform the cutting operation. Even with a long distance travelled
by the blade 12 relative to the surface 15 to be cut, the cutting operation can be completed. However, the greater the
distance travelled, the aesthetic appearance of the cut can be reduced. This is because the surface 15 may stretch
during the cutting operation such that after the cut has been completed, the surface 15 remains stretched undesirably.
[0071] In an embodiment the first teeth 11 are longer than the second teeth 12 by a distance of about 1 mm.

[0072] In an embodiment a ratio of a length of the first teeth 11 to the length of the second teeth 12 is at least 8:7 (or
about 1.15 expressed fractionally). In an embodiment the ratio of the length of first teeth 11 to the length of the second
teeth 12 is at most 3:2 (or about 1.50 expressed fractionally). In an embodiment the ratio of the length of the first teeth
11 to the length of the second teeth 12 is about 4:3 (or about 1.35 expressed fractionally). Here, the fractions are
expressed to the nearest 0.05.

[0073] If the ratio is too great, then there is a possibility that the first teeth 11 are so far apart from each other that the
surface 15 to be cut merely bends when contacted by the first teeth 11 but is not cut. This undesirable effect can be
overcome by providing first teeth 11 having a very narrow angle A1 at their tip so that they can be arranged closer
together. However, this makes the first teeth 11 more susceptible to breakage.

[0074] Additionally, if the ratio is too great, then the first teeth 11 may have penetrated the surface 15 such that they
no longer apply pressure to the surface 15 when the second teeth 12 come into contact with the surface 12. In this case,
the effect of applying non-uniform pressure along the surface 15 is reduced.
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[0075] As depicted in Figure 1, the length of each tooth is measured from the tip of the tooth to the root of the tooth.
The length is measured in the direction in which the blade moves so as to perform the cutting operation. As shown in
Figure 1, this is the Y-direction. The root of the tooth is the position at which the tooth joins the base portion of the blade
10. The base portion of the blade is substantially solid and rectangular and is not serrated. The root of the tooth is level
with the points 21 at which pairs of adjacent teeth separate from each other at a gap in the blade 10 in the X-direction
as shown in Figure 1.

[0076] In Figure 1, reference numeral 21 refers to a point at which two adjacent teeth are separated from each other.
The length of each tooth is measured from point 21 to the tip of the tooth in the Y-direction. As depicted in Figure 1, in
an embodiment substantially all of the first teeth 11 and substantially all of the second teeth 12 are positioned between
gaps in the X-direction that start at the same point 21 in the Y-direction. That is, all of the points 21 are at the same
position in the Y-direction. However, this need not be the case. For example, the gaps that form the teeth may start at
different points along the Y-direction. Figure 9 depicts such a structure.

[0077] Inan embodiment the first teeth 11 are arranged along the blade 10 at an average interval P1 within the range
of from about 5 mm to about 10 mm. Accordingly, the distance between the first teeth 11 is sufficiently great so as to
reduce the pressure applied on the surface 15 to be cut. This reduces the stretching of the surface 15 during the cutting
operation. The distance between the first teeth is sufficiently small such that the first teeth 11 can penetrate the surface
15 to be cut so as to perform the cutting operation effectively.

[0078] In Figure 1, the interval at which the first teeth 11 are arranged is denoted by reference numeral P1. In an
embodiment the first teeth 11 are arranged along the blade at an average interval P1 of at least 5 mm, optionally at least
7 mm and optionally at least 9 mm. In an embodiment the first teeth 11 are arranged along the blade at an average
interval P1 of at most 10 mm, and optionally at most 7 mm. In an embodiment the first teeth 11 are arranged along the
blade at an average interval P1 of about 6.5 mm.

[0079] Inanembodiment the first teeth 11 and/or second teeth 12 are arranged along the blade at substantially regular
intervals. However, the intervals need not be perfectly regular. For example, there may be slight variations between
intervals within manufacturing tolerances. Furthermore, the intervals may be irregular. In this case, the intervals may
correspond to a repeating pattern, or may be substantially random.

[0080] In an embodiment the blade 10 comprises a substantially equal number of first teeth 11 and second teeth 12.
For example, Figure 1 depicts an embodiment in which the blade 10 comprises a substantially equal number of first
teeth 11 and second teeth 12. However, this need not be the case. In an embodiment the blade 10 comprises about
two times the number of second teeth 12 as first teeth 11.

[0081] In an embodiment the blade 10 comprises about three times the number of second teeth 12 as first teeth 11.
Figure 3 depicts such an embodiment. As depicted in Figure 3, second teeth 12 are disposed along the blade 10 between
each pair of adjacent first teeth 11. The ratio of first teeth to second teeth is not particularly limited. Accordingly, the ratio
of first teeth 11 to second teeth 12 can be chosen so as to minimize stretching of a film to be cut during a cutting operation.
[0082] Inan embodimentthe plurality of second teeth 12 comprises at least two sets of teeth that have different lengths
such thatin use the two sets of teeth contact a surface 15 to be cut at different times. Figure 3 depicts such an embodiment
in which the plurality of second teeth 12 comprises two sets of teeth having different lengths. Accordingly, the blade 10
comprises teeth 11, 12 of three different lengths. Accordingly, during a cutting operation the first teeth 11 contact the
surface 15 to be cut first. The first teeth 11 start penetrating the surface 15. Then, on a second step, the longer of the
two sets of second teeth 12 continue the cutting of the surface 15. Then, on a third step, the shorter of the two sets of
second teeth 12 complete the cutting of the surface 15 in an efficient way.

[0083] The distance between the teeth of the longer set of second teeth 12 can be chosen so as to minimize pressure
on the surface 15 to be cut during the second step of the cutting operation. This helps to reduce the stretching of the
surface 15 during the cutting operation. In turn, this improves the quality of the cut.

[0084] As depicted in Figure 3, in an embodiment the blade 10 comprises about two times the number of the longer
set of second teeth 12 as the shorter set of the second teeth 12. There may be at least one of the shorter teeth of second
teeth 12 disposed between each adjacent pair of the longer set of second teeth 12. Each first tooth 11 may be positioned
between a pair of the longer set of second teeth 12.

[0085] In an embodiment each of the first teeth 11 forms a sharp point at its tip. The tip may have an angle A1, in the
plane of the blade 10, within the range of from about 50° to about 60°. In an embodiment each of the second teeth 12
forms asharp pointatits tip having an angle A2, in the plane of the blade 10, within the range of from about 50° to about 60°.
[0086] Accordingly, the angle is sufficiently small that the teeth 11, 12 can penetrate the surface 15 to be cut while
reducing the undesirable stretching of the surface 15 during the cutting operation. Furthermore, the angle is sufficiently
great the first teeth 11 can, during the penetration of the surface 15, create a slit that is sufficiently long as to aid the
completion of the cutting operation during the second and optionally third cutting steps. Additionally, the first teeth 11
continue to apply pressure on the surface 15 to be cut when the second teeth 12 come into contact with the surface 15.
[0087] The tip angle A1 of the first teeth 11 and the tip angle A2 of the second teeth 12 may be substantially equal to
each other. However, this need not be the case. In an embodiment, the tip angle A1 of the first teeth 11 may be about
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50°. The tip angle A2 of the second teeth 12 may be about 50°, or may be a different angle such as 55° or 60°.

[0088] In an embodiment each of the first teeth 11 and/or each of the second teeth 12 forms a substantially triangular
shape. The triangular shape provides a sharp tip. However, other shapes of teeth are possible and the shape is not
particularly limited. The teeth 11, 12 need not have a sharp tip. For example, other shapes of teeth that are possible are
a rectangle or a semi-circle.

[0089] Figure 4 depicts a cross-section of the blade 10 across the thickness of the blade. The X-direction of Figure 1
corresponds to the direction into and out of the page in Figure 4. In an embodiment the thickness T of the blade tapers
towards the tips of the first teeth 11 and/or towards the tips of the second teeth 12. Accordingly, the sharpness of the
blade can be improved. The blade 10 may have sharp singular points at which it comes into contact with a surface 15
to be cut. This helps penetration of the surface 15 by the blade 10.

[0090] Inanembodiment,thetaperingangle A3 is atleastabout 10°,and option ally atleastabout 15°. In an embodiment
the tapering angle A3 is at most about 30°, and optionally at most about 20°. In an embodiment the tapering angle A3
is about 17°.

[0091] Accordingly, the tapering angle A3 is sufficiently low so that the blade 10 of the cutter 20 is sharp, thereby
penetrating the surface 15 more easily. Furthermore, the tapering angle A3 is sufficiently high so that the blade 10 is
durable. If the tapering angle A3 is to low, then the tip of the blade 10 becomes more easily broken. This is particularly
a danger because the blade 10 may come into contact with the tray 81 during a cutting operation, the tray 81 being
harder than the film 82.

[0092] In an embodiment the thickness T of the blade is in the range of from about 0.8 mm to about 2 mm, and
preferably about 1.0 mm. Here, the thickness T of the blade is measured in the base portion of the blade 10, and not in
the tapering portion of the blade 10.

[0093] Figure 5 depicts a blade according to an embodiment of the invention. Figure 4 and Figure 5 may depict the
same blade 10 viewed from different angles. The hatched section of the blade 10 depicted in Figure 5 corresponds to
the tapered portion of the blade 10. Figure 4 is a cross-section taken along line Z in Figure 5.

[0094] Accordingtothe presentinvention, thereis provided a packaging apparatus 1 comprising the cutter 20 according
to an embodiment of the invention. Accordingly, the blade 10 can be used to perform clean cuts in packaging processes.
[0095] In an embodiment, the packaging apparatus 1 comprises an actuator 71. The actuator 71 is configured to move
the blade 10 in a cutting operation. The packaging apparatus 1 is configured such that the actuator 71 moves the blade
10 by a maximum distance within the range of from about 5 mm to about 15 mm.

[0096] Accordingly, the blade 10 may be moved by a sufficient distance so as to perform a complete cut of the surface
15 to be cut. Furthermore, the movement of the blade 10 relative to the surface 15 to be cut is limited such that the
aesthetic appearance of the completed cut is improved. In particular, if a large relative movement between the blade 10
and the surface 15 occurs, then the cut may have an undesirable appearance.

[0097] In an embodiment, the packaging apparatus is configured such that the actuator 71 moves the blade 10 by a
maximum distance of at least 5 mm. In an embodiment, the packaging apparatus 1 is configured such that the actuator
71 moves the blade 10 by a maximum distance of at most 15 mm. The actuator 71 may comprise a motor to drive the
blade 10 during a cutting operation. However, the type of actuator 71 is not particularly limited.

[0098] In an embodiment the packaging apparatus 1 comprises a sealer 72. The sealer 72 may be a heat sealer. The
sealer 72 is configured to seal a film to a tray. Accordingly, the blade 10 can be used in the context of a packaging
apparatus 1 that applies film lids to trays. The trays may be used to package food.

[0099] The tray 81 may be formed of a foam material, or may be formed from a solid plastic sheet, for example. The
film 82is sealable, preferably heat sealable. In an embodiment, the film 82 comprises a heat sealable polyolefin, preferably
a polyethylene material.

[0100] The packaging apparatus 1 may comprise a tray lidding machine 60, as depicted in Figure 6, for example. In
an embodiment the tray lidding machine 60 comprises a support section 62 and a cut/seal section 61.

[0101] The support section 62 is configured to support at least one tray 81. The support section 62 may support three
or five trays 81, for example, the exact number not being particularly limited. The support section 62 comprises com-
partments configured to hold and position the tray 81 in a predefined position.

[0102] The cut/seal section comprises the blade 10 and a sealer 72. A film 82 is suspended above the tray 81. During
a tray lidding operation, the cut/seal section 61 is brought together with the support section 62. The blade 10 and sealer
72 cut and seal, respectively, the film 82 to the tray 81 to form a lid.

[0103] Figure 7 depicts a part of a packaging apparatus 1 according to an embodiment of the invention. An exemplary
operation of the apparatus depicted in Figure 7 is set out below.

[0104] The film 82 is suspended above the tray 81. An actuator actuates the sealer 72 such that the sealer 72 presses
the film 82 onto the tray 81. Accordingly, the film 82 forms the lid of the packaging that is to be formed.

[0105] The actuator 71 moves the blade 10 so as to cut the film 81. The blade 10 is configured to cut the film 82 so
as to form the desired shape of the lid of the food packaging.

[0106] Forexample, as depicted in Figure 2, the blade 10 may form a rectangular shape. The rectangular shape may
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optionally have rounded corners. In an embodiment the blade has a width TW, in plan view, within the range of from
about 10cm to about 50cm. In an embodiment the blade has a length TL, in plan view, within the range of from about
15cm to about 75cm.

[0107] However, other shapes are also possible, depending on the desired shape of the lid. In particular, the blade
may form a circular or oval shape. The lid may have substantially the same shape as the tray 81. Hence, the blade 10
can be designed to form a shape that matches the shape of the tray 81.

[0108] The actuator 71 that actuates the sealer 72 may be the same as the actuator that actuates the blade 10.
However, this need not be the case. For example, a separate actuator may be used to move each of the sealer 72 and
the blade 10.

[0109] The film 82 may be sealed to the tray 81 either before or after the film 82 is cut by the blade 10. As depicted
in Figure 7, in an embodiment the film 82 is sealed to the tray 81 before the film 82 is cut by the blade 10. As depict ed
in Figure 8, in an embodiment the film is cut by the blade 10 before the film 82 is sealed to the tray 81 by the sealer 72.
[0110] The sealer 72 may be configured to seal the film 82 to the tray 81 by heating the film 82 to the tray 81. In an
embodiment a sealer 72 is configured to heat to a temperature within the range of from about 100° Celsius to about
220° Celsius so as to seal the film 82 to the tray 81. Accordingly, the blade 10 can be used to efficiently cut a film 82
that has undergone heating. This is significant because when a film 82 is heated, it can before even more stretchable
than normal. As such, a heated film 82 is more susceptible to undergo undesirable elongation and/or stretching during
a cutting operation. Hence, a heated film 82 can be more difficult to cut than a non-heated film. The blade 10 of the
present invention has been found to be able to cut thin and stretchable films even after they have undergone heating.
[0111] In an embodiment, the packaging apparatus 1 comprises at least one insulating plate 83 configured to insulate
the blade 10 from the sealer 72. The insulating plate 83 reduces the heat energy absorbed by the blade 10, thereby
reducing the temperature of the blade 10 in operation. This reduces the heating effect of the film 82 during the cutting
operation by the blade 10.

[0112] However, even with an insulating plate 83, the blade 10 may reach a temperature within the range of about
60° Celsius to about 170° Celsius. In an embodiment, the blade 10 is formed from a metal. The blade 10 is formed from
a metal that can withstand a temperature of at least 100° Celsius. The metal may be stainless steel, for example. Other
types of metal may also be suitable.

[0113] In an embodiment the sealer 72 comprises a shape that corresponds substantially to the shape of the outline
of the tray 81. Hence, as the sealer 72 presses the film 82 against the tray 81, the sealer 72 seals the film 81 to the
border of the frame of the tray 81.

[0114] As depicted in Figure 7, in an embodiment the sealer 72 is attached to a frame 75 of the packaging apparatus
1 by at least one spring 84. When the sealer 72 presses the film 82 against the tray 81, the at least one spring 84
compresses. Subsequently the blade 10, which may be connected either directly or indirectly to the same frame 75 as
the sealer 72, comes into contact with the film 82 sealed on the tray 81. The blade 10 cuts the film 82.

[0115] Alternatively, as depicted in Figure 8, in an embodiment the blade 10 is connected to a frame 75 of the packaging
apparatus 1 either indirectly or directly by at least one spring 85. When the blade 10 and the tray 81 move towards each
other, the blade 10 presses the film 82 against the tray 81 and cuts the film 82. Subsequently, the tray 81 prevents
further movement of the blade 10 and the at least one spring 85 compresses. Subsequently, the sealer 72 presses the
cut film 82 against the tray 81 and seals it.

[0116] Alternatively, the seal and cut steps described for Figures 7 and 8 above may be performed by raising the
support section 62 rather then by lowering the cut/seal section 61 of the packaging apparatus 1 or by a combination of
both the movements.

[0117] During the cutting operation, the blade 10 may come into contact with the tray 81 itself. Hence, the blade 10
should be durable so as to maintain structural integrity during contact with the tray 81. The first teeth 11 penetrate the
film 82 before the film 82 is completely cut through. It is possible that the first teeth 11 begin to cut through the tray 81
during the cutting operation.

[0118] The blade 10 of the present invention is particularly advantageous when used to cut thin and stretchable film
82. This may be the case when the blade 10 is used, for example, in the context of a tray lidding machine 60.

[0119] In an embodiment the packaging apparatus 1 comprises a film dispenser 65 configured to dispense film 82.
The film dispenser 65 may be configured to dispense film 82 that has a thickness of less than about 30 wm, optionally
less than about 25 pwm, optionally less than about 20 um, and optionally about 15 pum or less.

[0120] Inanembodimentthe film 82 has a Young’s modulus of less than about 100,000 MPa. The packaging apparatus
1 is configured such that the serrated blade 10 cuts the film 82. Accordingly, the blade 10 of the present invention can
be used to efficiently cut through a film 82 that is thin and/or stretchable.

[0121] In an embodiment the film 82 has a Young’s modulus of less than about 60,000 MPa, optionally less than about
50,000 MPa and optionally less than about 30,000 MPa. In an embodiment the film has an elastic modulus of about
60,000 MPa, about 50,000 MPa, or about 25,000 MPa. The elastic modulus is measured at a temperature of 23°C using
standard techniques (ASTM D-883).



10

15

20

25

30

35

40

45

50

55

EP 2 594 496 A1

[0122] Inanembodimentthe film 82 may have an elongation of atleast 60%, and optionally atleast 80%. The elongation
corresponds to the strain of the material (expressed as a percentage of the starting length) when a force is applied to a
length of the material at the time when the material breaks (ASTM D-882).

[0123] In an embodiment the film 82 comprises a material that has a tensile strength of less than about 11,000 MPa,
optionally less than about 9,000 MPa, and optionally about 8,500 MPa (ASTM D-882).

[0124] Exemplary materials that may be used to form the film 82 and their associated properties are set out below in
Table 1

[0125]
Table 1
Material Sample A | Sample B | Sample C
Thickness / pm 25 21 15
Elongation / % 60-80 80-100 70
Elastic Modulus at 23°C/ GPa | 56 41-46 23-24
Tensile Strength / MPa 8.5 7.0-9.0 9.0-10.5

[0126] Sample Aisa polyethylene based barrier film that comprises polyamide, described in EP236099. The polyamide
gives stiffness to the film. Sample B, described in W02011029950, and Sample C, described in US5942326, are poly-
ethylene based materials. The Sample B is known to be particularly soft. The Sample C material is known to be particularly
stretchable.

[0127] Using the blade 10 according to an embodiment of the present invention, a film 82 comprising any of these
exemplary materials can be cut, providing a clean cut. The tests were performed using the tray lidding machine Mondini
380 in the context of sealing lids onto foam trays. The blade 10 of the present invention can cut these films 82 which
are thin and stretchable even when the film 82 is sealed by heat to the tray 81 prior to the blade 10 cutting through the
film. A cut that has a pleasing aesthetic appearance can be achieved.

Claims

1. A cutter for a packaging apparatus, the cutter forming a shape and comprising at least one blade, each blade
comprising:

a plurality of first teeth; and
a plurality of second teeth;
wherein the first teeth are longer than the second teeth such that in use the first teeth contact a surface to be
cut before the second teeth.
2. The cutter of claim 1, wherein the first teeth are interspersed with second teeth of the plurality of second teeth.

3. The cutter of any of the preceding claims, wherein the cutter forms a substantially closed shape.

4. The cutter of any of the preceding claims, wherein the first teeth are longer than the second teeth by a factor within
the range of from about 1.15 to about 1.50.

5. The cutter of any of the preceding claims, wherein:

the at least one blade comprises a substantially equal number of first teeth and second teeth; or
the at least one blade comprises about three times the number of second teeth as first teeth.

6. The cutter of any of the preceding claims, wherein the plurality of second teeth comprises at least two sets of teeth
that have different lengths such that in use the two sets of teeth contact a surface to be cut at different times.

7. The cutter of any of the preceding claims, wherein each of the first teeth and/or each of the second teeth forms a
sharp point at its tip having an angle, in the plane of the blade, within the range of from about 50 degrees to about
60 degrees.
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The cutter of any of the preceding claims, wherein the thickness of the at least one blade tapers towards the tips of
the first teeth and/or towards the tips of the second teeth.

A packaging apparatus comprising the cutter of any of the preceding claims.

The packaging apparatus of claim 9, further comprising an actuator configured to move the cutter in a cutting
operation, wherein the packaging apparatus is configured such that the actuator moves the cutter by a maximum
distance within the range of from about 5mm to about 15mm.

The packaging apparatus of any of claims 9 to 10, further comprising a sealer configured to seal a film to a tray,
wherein optionally the packaging apparatus is configured such that in a packaging operation, the film is sealed to
the tray before the film is cut by the cutter.

The packaging apparatus of claim 11, wherein the sealer is configured to heat to a temperature within the range of
from about 100 degrees Celsius to about 220 degrees Celsius so as to seal the film to the tray.

The packaging apparatus of any of claims 9 to 12, further comprising a film dispenser configured to dispense film
that has a thickness of less than about 30 micrometers and/or a Young’s modulus of less than about 100,000 MPa,
wherein the packaging apparatus is configured such that the cutter cuts the film.
A method of cutting a film comprising the steps of:
providing a cutter forming a shape and comprising at least one blade, each blade comprising a plurality of first
teeth and a plurality of second teeth,
wherein the first teeth are longer than the second teeth; and

cutting the film with the cutter such that the first teeth contact the film before the second teeth.

The method of claim 14, wherein the second teeth start penetrating the film before the film is completely cut.

10
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